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INFORMATION PROCESSING APPARATUS
AND POWER SUPPLY CONTROL CIRCUIT

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of U.S. Ser. No. 13/263,
756 filed Oct. 10, 2011, the entire content of which is incor-
porated herein by reference. U.S. Ser. No. 13/263,756 is the
national stage of PCT/JP11/056345, filed Mar. 17, 2011,
which claims the benefit of priority under 35 U.S.C. §119
from Japanese Patent Application No. 2010-073231, filed
Mar. 26, 2010, Japanese Patent Application No. 2010-
073229, filed Mar. 26, 2010, and Japanese Patent Application
No. 2010-073230, filed Mar. 26, 2010.

TECHNICAL FIELD

The present invention relates to an information processing
apparatus and a power supply control circuit.

BACKGROUND ART

Various attempts have been made to reduce power con-
sumption of a personal computer. For example, in Patent
Document 1, a micro computer system is disclosed by which
it is possible to control a power supply to a main CPU portion
in a more appropriate manner and reduce the power consump-
tion.

With respect to a notebook-style personal computer that is
driven by a battery that uses a secondary battery, there is a
particularly strong demand to reduce the power consumption,
in order to prolong an operating time. In known art, in a state
in which the personal computer is driven by the battery, when
it is in a state in which the power consumption is lower than
that of normal times, such as when it is in a sleep, suspended
or hibernation state (hereinafter, these states are also collec-
tively referred to as a “stand-by state™), a power source (this
is referred to as an always-on power (ALW power) source in
the description below) is turned off, the power source supply-
ing power to portions to which it is considered at least nec-
essary to supply the power, such as an EC (Embedded Con-
troller).

In this way, by appropriately turning off the ALW power
when the battery is driven, it is possible to suppress the power
consumption when the personal computer is in the sleep or
suspended state etc. and to prolong a driving time when the
battery is driven.

CITATION LIST
Patent Literature

Patent Literature 1: Japanese Patent Application Publica-
tion No. JP-A-2009-116851

SUMMARY OF INVENTION
Technical Problem

However, in known art, there has been a problem in that
when the personal computer is in the stand-by state and con-
nected using an AC (Alternating Current) adaptor, the ALW
power is switched from off to always-on and the ALW power
is thus on, resulting in excessive power consumption in com-
parison to a state in which the personal computer is driven by
the battery alone. It is desirable to make the power consump-
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tion as close as possible to zero in a case in which the personal
computer is in the stand-by state. However, since power is
consumed by the EC etc. when the ALW power is turned on,
there has been a problem with respect to further reducing the
power consumption even when the AC adaptor is used.

Hence, the present invention is made in light of the above-
described problems, and an object of the present invention is
to provide a novel and improved information processing
apparatus and power supply control circuit capable of further
reducing power consumption in a stand-by state even when
receiving power that is supplied externally by an AC adaptor
etc.

Solution to Problem

According to one aspect of the present invention, in order
to achieve the above-mentioned object, there is provided an
information processing apparatus that includes: a power sup-
ply control portion that performs control of a power supply; a
detection signal emitting portion that, when a connection of
an external power source is detected during an operation
stand-by state in which power consumption is suppressed and
an operation is on stand-by, emits a detection signal only for
a certain time period in accordance with the detection; and a
power supply portion that supplies power to the power supply
control portion based on the detection signal emitted by the
detection signal generation portion and also stops the power
supply to the power supply control portion after a certain time
period elapses from the connection during the operation
stand-by state.

In a case in which the power supply control portion
receives the supply of power from the power supply portion
based on the emission of the detection signal, the power
supply control portion may determine whether it is necessary
to recharge the battery and may transmit a signal that instructs
the power supply portion to stop the power supply if there is
no need for the recharge.

In a case in which the power supply to the power supply
control portion is stopped after the certain time period elapses
from the connection, the power supply portion may stop the
power supply to the power supply control portion after a
predetermined delay time elapses from changing other con-
trol signals.

The connection of the external power source may be an
insertion of an AC adaptor.

In a case in which the power supply control portion
receives the supply of power from the power supply portion
based on the detection signal emitted by the detection signal
emitting portion, the power supply control portion may trans-
mit a signal that cuts off the power supply from the AC
adaptor.

The connection of the external power source may be a
connection of a battery.

Further, according to another aspect of the present inven-
tion in order to achieve the above-mentioned object, there is
provided a power supply control circuit in which power is
supplied based on a detection signal that is emitted only for a
certain time period in accordance with detection of a connec-
tion of an external power source, the connection being made
during an operation stand-by state in which power consump-
tion is suppressed and an operation is on stand-by, and also, if
continuous driving is not necessary during the operation
stand-by state, the supply of power is stopped after a certain
time period elapses from the connection.

Advantageous Effects of Invention

According to the present invention, as described above, it is
possible to provide a novel and improved information pro-
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cessing apparatus and power supply control circuit that are
capable of further reducing power consumption in a stand-by
state even when power is supplied externally by an AC adap-
tor etc.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is an explanatory diagram showing a structure of an
information processing apparatus 100 according to an
embodiment of the present invention.

FIG. 2 shows a structure of a known information process-
ing apparatus.

FIG. 3 is an explanatory diagram showing shifting of sig-
nals in the structure shown in FIG. 2 using a timing chart.

FIG. 4 is an explanatory diagram showing a control struc-
ture of a power supply to an EC 130 that is included in the
information processing apparatus 100 according to the
embodiment of the present invention.

FIG. 5 is an explanatory diagram showing shifting of sig-
nals in the structure shown in FIG. 4 using a timing chart.

FIG. 6 is an explanatory diagram showing another example
of the structure relating to the control of the power supply to
the EC 130.

FIG. 7 is an explanatory diagram showing an example of a
structure of an AC adapter switch circuit 180.

FIG. 8 is an explanatory diagram showing a specific
example of a circuit for generating VDC_DETECT_PULSE
from VDC_DETECT.

FIG. 9 is an explanatory diagram showing a specific
example of a circuit of a delay circuit 171a.

FIG. 10 is an explanatory diagram showing a specific
example of a circuit for performing control inside the AC
adaptor switch circuit 180 using VDC_DETECT# and
AC_OFF#.

FIG. 11 is an explanatory diagram showing another
example of the structure of the information processing appa-
ratus 100 according to the embodiment of the present inven-
tion.

FIG. 12 is a flow diagram showing an example of an opera-
tion of the information processing apparatus 100 shown in
FIG. 11.

FIG. 13 is a flow diagram showing an example of an opera-
tion of the information processing apparatus 100 shown in
FIG. 11.

DESCRIPTION OF EMBODIMENTS

Hereinafter, preferred embodiments of the present inven-
tion will be described in detail with reference to the appended
drawings. Note that, in this specification and the drawings,
elements that have substantially the same function and struc-
ture are denoted with the same reference signs, and repeated
explanation is omitted.

Note that the description will be made in the following
order.

<Embodiment of Present Invention>

[1-1. Structure of information processing apparatus]|

[1-2. Known structure and operations]

[1-3. Structure and operations of present embodiment]

[1-4. Specific example of circuits]

[1-5. Execution of timer resume function]

<2. Conclusion>
<Embodiment of Present Invention>

[1-1. Structure of Information Processing Apparatus]

First, a structure of an information processing apparatus
100 according to an embodiment of the present invention will
be described. FIG. 1 is an explanatory diagram showing the
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4

structure of the information processing apparatus 100 accord-
ing to the embodiment of the present invention. The informa-
tion processing apparatus 100 shown in FIG. 1 is a notebook-
style personal computer, for example, and is an apparatus that
operates by receiving a supply of power by connecting to a
battery or an AC adaptor. The structure of the information
processing apparatus 100 according to the embodiment of the
present invention will be described below with reference to
FIG. 1.

As shown in FIG. 1, the information processing apparatus
100 according to the embodiment of the present invention is
structured to include a CPU 110, a chipset 120, an EC (Em-
bedded Controller) 130, a switch 140, a memory, an LCD
(Liquid Crystal Display: liquid crystal display device), an
HDD (Hard Disk Drive), other various devices 150 and a
battery 160.

The CPU 110 controls an overall operation of the informa-
tion processing apparatus 100. For example, it controls a
display of an image on the LCD by reading out a computer
program from the memory or HDD etc. and executing the
program in sequence.

The chipset 120 is a chip that manages delivery and receipt
of data between the CPU 110 and the various devices 150
inside the information processing apparatus 100. The chipset
120 may be structured with two chipsets that are called a north
bridge and a south bridge, for example, or may be structured
with a single chipset.

The chipset 120 is operated by receiving a supply of power
from a chipset power source. The supply of power from the
chipset power source is controlled by a switch SW2. Control
of'the opening and closing of the switch SW2 is performed by
the EC 130, and when there is no need to supply power to the
chipset 120, the EC 130 turns off the switch SW2 and stops
the supply of power to the chipset 120.

The EC 130 performs power supply control of the infor-
mation processing apparatus 100. For example, the EC 130 is
structured with an LSI (Large Scale Integration Circuit). In
the present embodiment, the EC 130 operates by receiving a
supply of power from an ALW power. Then, FIG. 1 schemati-
cally shows a diagram in which the supply of power from the
ALW power is controlled by a DC/DC converter 174. On/off
control of the DC/DC converter 174 is performed by depres-
sion of the switch 140 by a user, insertion and removal of an
AC adaptor (not shown in the figures) into and from the
information processing apparatus 100, or attachment and
removal of the battery 160. A supply control of the ALW
power to the EC 130 will be described below in detail.

The switch 140 is structured to include a switch for turning
on and off the power source of the information processing
apparatus 100, a switch for causing a predetermined program
to be started up on the information processing apparatus 100,
and a switch for establishing a connection to a network and
causing a predetermined website to be displayed, etc. In the
information processing apparatus 100 according to the
present embodiment, when the switch 140 is depressed, for
example, the DC/DC converter 174 is turned on and the ALW
power is supplied to the EC 130.

As described above, the various devices 150 are structured
with the memory, the LCD, the HDD etc., and operations with
respect to those devices are controlled by the chipset 120.

The structure of the information processing apparatus 100
according to the embodiment of the present invention has
been described above with reference to FIG. 1. Next, opera-
tions of the information processing apparatus 100 according
to the embodiment of the present invention will be described.
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[1-2. Known Structure and Operations)]

First, before describing the operations of the information
processing apparatus 100 according to the embodiment of the
present invention, a structure and operations of a known infor-
mation processing apparatus will be described.

The battery 160 is removably provided in the information
processing apparatus 100, and is a secondary battery that can
supply power to each portion of the information processing
apparatus 100 via the EC 130. When the AC adapter (not
shown in the figures) is connected to the information process-
ing apparatus 100, recharging of the battery 160 is connected.
Further, when the information processing apparatus 100 is in
a stand-by state, the AC adaptor is connected, and when a
capacity falls below a predetermined value, recharging is
performed by a control of the EC 130 or a control of a micro
controller provided inside the battery 160.

In known art, when the AC adaptor is inserted into the
information processing apparatus when the information pro-
cessing apparatus is in the stand-by state, the ALW power is
always turned on, and the AWL power is supplied to the EC.
Therefore, even in a case in which the information processing
apparatus is in the stand-by state, when the AC adaptor is
inserted, the information processing apparatus is in a state in
which a certain amount of power is being consumed.

FIG. 2 shows the structure of the known information pro-
cessing apparatus. Note that in FIG. 2, the same reference
signs as those used in FIG. 1 are attributed to some portions
for convenience of explanation.

As shown in FIG. 2, the known information processing
apparatus is structured to include the EC 130, delay circuits
171a, 17156 and 171c¢, an OR circuit 173 and the DC/DC
converter 174.

The delay circuits 171a, 1715 and 171¢ delay a signal for a
predetermined time period based on an operation of the
switch 140 and output the signal to the EC 130 and the OR
circuit 173. In the structure of the known information pro-
cessing apparatus shown in FIG. 2, the delay circuit 171a
delays a signal “SW_PWR#” for the predetermined time
period and outputs the signal, the signal being based on
depression of a power switch. The delay circuit 1715 delays a
signal “SW_WEB#” for the predetermined time period and
outputs the signal, the signal being based on depression of a
button for establishing a connection to the Internet and brows-
ing a homepage. The delay circuit 171¢ delays a signal
“SW_ASSIST#” for the predetermined time period and out-
puts the signal, the signal being based on depression of a
button for starting up a predetermined application. Note that,
an application that is executed when the user depresses the
switch 140 after starting up the EC 130 and activating the
information processing apparatus 100 can be freely set by the
user, and it is needless to say that the application is not limited
to an example shown herein.

The OR circuit 173 acquires a logical sum of the signals
“SW_PWR#”, “SW_WEB#” and “SW_ASSIST#” that are
output by the delay circuits 171a, 1715 and 171¢ and a signal
“AC_STS” that detects when the AC adaptor is connected,
and performs output to the DC/DC converter 174.

The DC/DC converter 174 converts an input power (+VP-
WRSRC etc.) into a direct-current power of 3.3 [V] or 5 [V]
and then outputs the power. Here, when any one of inputs of
the OR circuit 173 changes from LOW to HIGH, the DC/DC
converter 174 outputs the ALW power of 3.3 [V] (+3VALW)
or the ALW power of 5 [V] (+5VALW), and when the ALW
power reaches 3.3 [V], the DC/DC converter 174 outputs a
power good (PWRGDALW) signal to the EC 130.

The signals “SW_PWR#”, “SW_WEB#” and “SW_AS-
SIST#” that are output by the delay circuits 171a, 1715 and
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6

171¢ and the signal “AC_STS” that detects when the AC
adaptor is connected are input into the EC 130. The EC 130
can start an operation by receiving the input of the signals.
Further, in a case in which it is wished that the EC 130 be
continuously supplied with the ALW powerof3.3[V], the EC
130 outputs a signal “ALW_ON_EC” to the OR circuit 173
and notifies the DC/DC converter 174 to continue to supply
the ALW power.

Operations of the structure shown in FIG. 2 will be
described. FIG. 3 is an explanatory diagram showing shifting
of signals in the structure shown in FIG. 2 using a timing
chart.

First, terminology will be explained. An information pro-
cessing apparatus that includes the structure shown in FIG. 2
operates while shifting through a plurality of states. In FIG. 3,
the shifting of the signals are shown in a case in which the
information processing apparatus that includes the structure
shown in FIG. 2 operates while shifting through two (or three)
states described below.

S0: A state in which the information processing apparatus
is fully operating

S5: A state in which the information processing apparatus
is OFF

(S4: A state in which the information processing apparatus
is hibernating)

A difference between the S4 state and the S5 state is that in
the S4 state, a current state of the information processing
apparatus is sheltered in a hard disk etc. and the information
processing apparatus operates in a state similar to a state in
which the power is turned off, namely in a power-saving
mode in which the power is saved as much as possible while
keeping part of the power turned on that is necessary for
causing the information processing apparatus to be started up
at a certain time. Meanwhile, in the S5 state, the power is
completely turned off. Therefore, the S5 state is superior in
terms of power-saving effects.

On the timing chart shown in FIG. 3, only the battery is
connected to the information processing apparatus, and the
starting point is a case in which the information processing
apparatus is in the S5 state in a state in which the AC adaptor
is not connected. Here, when the user of the information
processing apparatus depresses a switch at a time point of a
time t1 to turn on the power source of the information pro-
cessing apparatus, the information processing apparatus
shifts from the S5 state to the SO state. Then, based on the
depression of the switch, a state of one of the signals
“SW_PWR#”, “SW_WEB#” and “SW_ASSIST#” changes.

When the state of one of the signals “SW_PWR#”,
“SW_WEB#” and “SW_ASSIST#” changes at the time point
of'the time t1, the DC/DC converter 174 that receives an input
of the signal starts outputting the ALW power of
3.3 [V] (+3VALW). Note that, since there is a start-up time in
units of several hundred pS to several ms of the DC/DC
converter 174, a slight time lag arises before the DC/DC
converter 174 actually starts outputting the ALW power after
it receives the input of the signal.

When the ALW power that is output by the DC/DC con-
verter 174 reaches 3 [ V] atatime t2, the DC/DC converter 174
outputs the power good (PWRGDALW) signal to the EC 130
after changing the signal from LOW to HIGH. After that, ata
time point of a time t3, the state of one of “SW_PWR#”,
“SW_WEB#” and “SW_ASSIST#” returns to an original
HIGH state.

The EC 130 that has received the power good signal of the
HIGH state from the DC/DC converter 174 outputs the
ALW_ON_EC signal at a time t4, after changing the signal
from LOW to HIGH. Then, at a time t5, “SW_*** [)”
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changes from HIGH to LOW, while at the same time
“SW_***# EC” changes from LOW to HIGH.

After that, at a time point of a time t6, when the state of the
information processing apparatus changes from the SO state
to the S5 state or to the S4 state by an operation by the user of
the information processing apparatus, for example, the EC
130 causes the ALW_ON_EC signal to change from HIGH to
LOW. The DC/DC converter 174 stops outputting the ALW
power of 3.3 [V] (+3VALW), and at the same time outputs the
power good (PWRGDALW) signal to the EC 130 after chang-
ing the signal from HIGH to LOW. Here, the EC 130 stops
consuming any power, and a state arises in which the power
consumption of the information processing apparatus is sig-
nificantly reduced.

In a case in which the information processing apparatus is
in the S5 state (or the S4 state), when the AC adaptor is
inserted into the information processing apparatus at a time
point of a time t7, a signal “AC_STS” that indicates a con-
nection state of the AC adaptor changes from LOW to HIGH.
The DC/DC converter 174 that receives the AC_STS via the
OR circuit 173 starts outputting the ALW power of
3.3 [V] (+3VALW). When the ALW power that is output by
the DC/DC converter 174 reaches 3 [V] at a time t8, the
DC/DC  converter 174 outputs the power good
(PWRGDALW) signal to the EC 130 after changing the sig-
nal from LOW to HIGH.

The EC 130 that has received the power good signal of the
HIGH state from the DC/DC converter 174 outputs the
ALW_ON_EC signal at a time 19, after changing the signal
from LOW to HIGH. As a result of this, while the information
processing apparatus remains in the S5 state, the ALW power
is supplied to the EC 130 and the EC 130 is operated by the
ALW power.

After that, the state of the information processing apparatus
remains in the S5 state, and in a state in which the AC adaptor
is inserted into the information processing apparatus, when
the user of the information processing apparatus depresses
the switch at a time t10 and turns on the power of the infor-
mation processing apparatus, the information processing
apparatus shifts from the S5 state to the SO state. Then, based
on the depression of the switch, the state of one of the signals
“SW_PWR#”, “SW_WEB#” and “SW_ASSIST#” changes
from HIGH to LOW, and after that, at a time point of a time
t11, the state of one of “SW_PWR#”, “SW_WEB#” and
“SW_ASSIST#” returns to the original HIGH state. Then, at
atimet12, “SW_***_I)” changes from HIGH to LOW, while
at the same time “SW_***# HEC” changes from LOW to
HIGH.

Then, the state of the information processing apparatus
remains in the SO state, and in a state in which the AC adaptor
is inserted into the information processing apparatus, when
the AC adaptor is removed from the information processing
apparatus at a time t13, “AC_STS” that indicates the connec-
tion state of the AC adaptor changes from HIGH to LOW.

Inknown art, an output of the ALW power from the DC/DC
converter 174 has been controlled in this manner, and in a case
in which the state of the information processing apparatus is
in the S5 state (or the S4 state), the power consumption of the
EC 130 is suppressed by turning off the ALW power. How-
ever, when the AC adaptor is inserted in a case in which the
information processing apparatus is in the S5 state (or the S4
state), there has been a problem in which the EC 130 and an
AC adaptor switch circuit end up consuming a certain amount
of' power even in the S5 state (or the S4 state), since the ALW
power and the AC adaptor switch circuit remain always-on.

Hence, when the AC adaptor is inserted in a case in which
the state of the information processing apparatus is the S5
state (or the S4 state), the information processing apparatus
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100 according to the present embodiment generates a pulse
that changes the state for a certain time period from the signal
that indicates the connection state of the AC adaptor, and
controls on and off of the ALW power and the AC adaptor
switch circuit based on the pulse. As a result of this, even
when the AC adaptor is inserted in a case in which the infor-
mation processing apparatus 100 is in the S5 state (or the S4
state), when there is no need for any operation (for example,
when there is no need to recharge the battery 160), it becomes
possible to suppress the power consumption of the EC 130
and the AC adaptor switch circuit.

[1-3. Structure and Operations of Present Embodiment]

FIG. 4 is an explanatory diagram showing a structure relat-
ing to control of'a power supply to the EC 130 that is included
in the information processing apparatus 100 according to the
embodiment of the present invention.

Compared with the structure shown in FIG. 2, in the struc-
ture shown in FIG. 4, a pulse generation circuit 172a that
generates a pulse that changes the state only for a certain time
period from a signal “VDC_DETECT#” that indicates the
connection state of the AC adaptor and a pulse generation
circuit 1725 that generates a pulse that changes the state only
for a certain time period in a similar manner from a signal
“BATT_PRS#” that indicates a connection state of a battery
are added.

In the present embodiment, the pulse generation circuits
172a and 1725 maintain a LOW state at normal times. Then,
when the AC adaptor is inserted into the information process-
ing apparatus 100 or the battery 160 is connected to the
information processing apparatus 100, a pulse that gets into a
HIGH state for a certain time period is generated. The DC/DC
converter 174 receives the pulse, and in response to the
applied pulse, the DC/DC converter 174 can keep the ALW
power turned on for a predetermined time period.

FIG. 5 is an explanatory diagram showing the shifting of
the signals in the structure shown in FIG. 4 using a timing
chart. FIG. 5 shows the shifting of the signals in a case in
which the information processing apparatus 100 that includes
the structure shown in FI1G. 4 operates while shifting the state
between the SO state and the S5 state.

In the timing chart shown in FIG. 5, similarly to the timing
chart shown in FIG. 3, the starting point is a case in which the
information processing apparatus is in the S5 state in a state in
which the AC adaptor is not connected. Here, when the user of
the information processing apparatus 100 depresses the
switch at the time point of the time t1 to turn on the power of
the information processing apparatus, the information pro-
cessing apparatus 100 shifts from the S5 state to the SO state.
Then, based on the depression of the switch, the state of one
of the signals “SW_PWR#”, “SW_WEB#” and “SW_AS-
SIST#” changes.

When the state of one of the signals “SW_PWR#”,
“SW_WEB#” and “SW_ASSIST#” changes at the time point
of the time t1, the DC/DC converter 174 that receives the
input of the signal starts outputting the ALW power of
3.3 [V] (+3VALW). Note that since there is the start-up time
in units of several hundred uS to several ms of the DC/DC
converter 174, the slight time lag arises before the DC/DC
converter 174 actually starts outputting the ALW power after
it receives the input of the signal.

When the ALW power that is output by the DC/DC con-
verter 174 reaches 3 [V] at the time t2, the DC/DC converter
174 outputs the power good signal (PWRGDALW) to the EC
130 after changing the signal from LOW to HIGH. After that,
at the time point of the time t3, the state of one of the signals
“SW_PWR#”, “SW_WEB#” and “SW_ASSIST#” returns to
the original HIGH state.
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The EC 130 that has received the power good signal of the
HIGH state from the DC/DC converter 174 outputs the
ALW_ON_EC signal at the time t4, after changing the signal
from LOW to HIGH. Then, at the time t5, the signal
“SW__ *#** T changes from HIGH to LOW, while at the
same time the signal “SW_***#_EC” changes from LOW to
HIGH.

After that, at the time point of the time t6, when the state of
the information processing apparatus 100 changes from the
SO state to the S5 state or the S4 state, for example, by being
operated by the user of the information processing apparatus,
the EC 130 causes the ALW__ON__ EC signal to change from
HIGH to LOW. The DC/DC converter 174 stops outputting
the ALW power of 3.3 [V] (+3VALW), and at the same time
outputs the power good (PWRGDALW) signal to the EC 130
after changing the signal from HIGH to LOW. Here, the EC
130 stops consuming any power, and a state arises in which
the power consumption of the information processing appa-
ratus 100 is significantly reduced.

In a case in which the information processing apparatus
100 is in the S5 state (or the S4 state), when the AC adaptor is
inserted into the information processing apparatus 100 at the
time point of the time t7, the signal “VC_DETECT” that
indicates the connection state of the AC adaptor changes from
LOW to HIGH. Then, from the *“VDC_DETECT”,
“VDC_DETECT_PULSE” that is generated by the pulse
generation circuit 172a changes from LOW to HIGH as well.

Note that when the battery 160 is connected in a state in
which the AC adaptor is inserted into the information pro-
cessing apparatus 100, “BATT_PRS_PULSE” which is gen-
erated by the pulse generation circuit 17256 from the signal
“BATT_PRS” that indicates the connection state of the bat-
tery 160, changes from LOW to HIGH.

Asaresultofthe “VDC_DETECT_PULSE” (or the “BAT-
T_PRS_PULSE”) changing from LOW to HIGH, the DC/DC
converter 174 starts outputting the ALW power of
3.3 [V] (+3VALW). When the ALW power that is output by
the DC/DC converter 174 reaches 3.3 [V] at the time t8, the
DC/DC  converter 174 outputs the power good
(PWRGDALW) signal to the EC 130 after changing the sig-
nal from LOW to HIGH.

The EC 130 that has received the power good signal of the
HIGH state from the DC/DC converter 174 outputs the
ALW_ON_EC signal at the time t9 after changing the signal
from LOW to HIGH. As a result of this, in a state in which the
information processing apparatus 100 remains in the S5 state
(or the S4 state), the ALW power is supplied to the EC 130 and
the EC 130 is operated by the ALW power.

After that, at the time t10, when a predetermined time
period elapses after the signal “VDC_DETECT_PULSE” (or
the signal “BATT_PRS_PULSE”) changes from LOW to
HIGH, the pulse generation circuit 172a outputs the signal
“VDC_DETECT_PULSE” (or the signal “BAT-
T_PRS_PULSE”) after changing the signal from HIGH to
LOW.

Then, at the time t11, after a certain time period (for
example, several hundred [mS]) has elapsed after the signal
“VDC_DETECT_PULSE” (or the signal “BAT-
T_PRS_PULSE”) changes from LOW to HIGH, if the EC
130 determines that there is no need to perform any process,
such as a process of recharging the battery 160, for example,
the EC 130 changes the ALW_ON_EC signal from HIGH to
LOW. The DC/DC converter 174 stops outputting the ALW
power of 3.3 [V] (+3VALW), and at the same time outputs the
power good (PWRGDALW) signal to the EC 130 after chang-
ing the signal from HIGH to LOW. Here, the EC 130 stops
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consuming any power, and the state arises in which the power
consumption of the information processing apparatus 100 is
significantly reduced.

Then, at the time 112, a state arises in which an output of the
ALW power of 3.3 [V] (+3VALW) from the DC/DC converter
174 is completely stopped.

After that, in a state in which the information processing
apparatus 100 remains in the S5 state or the S4 state and the
AC adaptor is inserted into the information processing appa-
ratus 100, when the user of the information processing appa-
ratus 100 depresses the switch 140 at the time t13 and turns on
the power of the information processing apparatus 100, the
information processing apparatus 100 shifts from the S5 state
or the S4 state to the SO state. At that time point, since the
ALW power supplied from the DC/DC converter 174 is off,
the DC/DC converter 174 starts outputting the ALW power of
3.3 [V] (+3VALW) in response to the depression of the switch
140.

Then, based on the depression of the switch 140, the state
of one of the signals “SW_PWR#”, “SW_WEB#” and
“SW_ASSIST#” changes from HIGH to LOW, and after that,
at a time point of a time t15, the state of one of the signals
“SW_PWR#”, “SW_WEB#” and “SW_ASSIST#” returns to
the original HIGH state. Then, at a time t17, “SW_***_]”
changes from HIGH to LOW, while at the same time
“SW_***# EC” changes from LOW to HIGH.

When the ALW power that is output by the DC/DC con-
verter 174 reaches 3 [V] at the time t14, the DC/DC converter
174 outputs the power good (PWRGDALW) signal to the EC
130 after changing the signal from LOW to HIGH.

The EC 130 that receives the power good signal of the
HIGH state from the DC/DC converter 174 outputs the
ALW_ON_EC signal at a time t16, after changing the signal
from LOW to HIGH. By supplying the ALW power to the EC
130 in this way, it becomes possible to recover from the
stand-by state.

Then, in a state in which the state of the information pro-
cessing apparatus remains in the SO state and the AC adaptor
is inserted into the information processing apparatus, when
the AC adaptor is removed from the information processing
apparatus at a time t18, the signal “AC_STS” that indicates
the connection state of the AC adaptor changes from HIGH to
LOW.

With reference to FIG. 5, the shifting of the signals is
described above based on a case in which the information
processing apparatus 100 that includes the structure shown in
FIG. 4 operates while shifting the state between the SO state
and the S5 state (or the S4 state). Inthis way, in a case in which
the AC adaptor is inserted when the state of the information
processing apparatus 100 is the S5 state (or the S4 state), by
generating the pulse that it is in the HIGH state for the certain
time period and outputting the pulse to the DC/DC converter
174, it is possible to output the ALW power from the DC/DC
converter 174 in accordance with a change of a state of the
pulse and to turn on the ALW power for a predetermined time
period and turn off the ALW power again. As a result of this,
in a case in which the state of the information processing
apparatus 100 is the stand-by state, it becomes possible to
reduce the power consumption when the AC adaptor is
inserted.

Note that although it is described that the operations of the
above-described information processing apparatus 100
according to the embodiment of the present invention are
performed by hardware, in the present invention, a series of
the above-described operations may also be performed by
software.
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As described above, in the information processing appara-
tus 100 according to the embodiment of the present invention,
the delay circuits 171a, 1715 and 171¢ are provided to reli-
ably take in start-up factors (for example, the depression of
the switch 140, the insertion of the AC adaptor or the connec-
tion of the battery 160) when the EC 130 is started up by
receiving the supply of the ALW power.

However, among the start-up factors, there are some fac-
tors that cause different operations due to different behaviors.
The most evident one is the power switch. Although the
information processing apparatus 100 is started up when the
power switch is simply depressed, the information processing
apparatus 100 is forcibly shut down when the power switch is
depressed continuously for a certain time period.

For this reason, once the EC 130 is started up, if the delay
circuit 171a has a substantially similar delay time, there is a
possibility that the EC 130 may malfunction. As one example,
in a case in which the user depresses the power switch repeat-
edly, if the delay time is set to be long, the EC 130 may
recognize the repeated depression of the power switch as the
continuous depression of the power switch and there is a risk
that the information processing apparatus 100 may be forc-
ibly shut down.

Therefore, in a state in which the EC is once started up, it is
preferable that the delay time of the delay circuit 171a is
shortened to avoid this type of malfunction. By shortening the
delay time of the delay circuit 1714, it is possible to inhibit
occurrence of such as the above-described malfunction after
the EC 130 is started up.

FIG. 6 is an explanatory diagram showing another example
of the structure relating to the control of the power supply to
the EC 130 that is included in the information processing
apparatus 100 according to the embodiment of the present
invention.

InFIG. 6, the EC 130 and the OR circuit 173 that are shown
in FIG. 4 are illustrated in a state in which they are integrated
on one chip 170. Then, in FIG. 6, it is illustrated how the
pulses that are generated by the pulse generation circuits 172a
and 1725 are output to an OR circuit 175. In this way, when
the AC adaptor is inserted or the battery 160 is connected, the
pulse that is in the HIGH state for the certain time period is
output to the OR circuit 173. Note that “BOOT_MODE#”
shown in FIG. 6 is a signal that is used to write firmware onto
the EC 130 when the information processing apparatus 100 is
manufactured, for example.

When the EC 130 shown in FIG. 6 is started up by receiving
the supply of the ALW power from the DC/DC converter 174,
it outputs to the delay circuit 171a a signal SUS_ON_EC that
indicates that the EC 130 is started up. As a result of starting
up the EC 130, the delay circuit 171a that receives the
SUS_ON_EC shortens the delay time. Then, when the ALW
power that is supplied from the DC/DC converter 174 is
turned off and the operation of the EC 130 is stopped, the
output of SUS_ON_EC is stopped. The delay circuit 171a,
into which SUS_ON_EC is no longer input, returns the delay
time to an original time. By outputting, from the EC 130 to the
delay circuit 1714, the signal that indicates the operating state
of'the EC 130 in this way, in accordance with whether the EC
130 is started up or not, it is possible to change the delay time
of the delay circuit 171a.

FIG. 7 is an explanatory diagram showing a structure of the
AC adapter switch circuit 180 that controls the power supply
from the AC adaptor. Inknown art, in a case in which a normal
AC adaptor is inserted, the AC adaptor switch circuit 180 is
turned on by receiving a supply of the signal “VDC_DE-
TECT#” and outputs “+VPWRSRC” in response to a supply
of +VDC_IN. Here, “+VPWESRC” is a power source that
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becomes an input to a main circuit of the information pro-
cessing apparatus 100 and to the DC/DC converter 174 that
supplies to the main circuit.

In the present embodiment, even when the normal AC
adaptor is inserted, the EC 130 (and a power supply control
circuit that controls a power source) can stop the AC adaptor
switch circuit 180 from being turned on. In the present
embodiment, a signal that stops the AC adaptor switch circuit
180 from being turned on is defined as “AC_OFF#”. There-
fore, the AC adaptor switch circuit 180 according to the
present embodiment has a structure in which a cancellation is
made by the “AC_OFF#” after the signal “VDC_DETECT#”
that indicates that the insertion of the AC adaptor is detected
(indicates that a normal voltage is input).

In a case when the ALW power is turned off and the AC
adaptor switch circuit 180 is turned off, a theoretical power
consumption of the information processing apparatus 100 is a
combined value of leakage power of the AC adaptor switch
circuit 180 and power consumption of a circuit that receives a
power supply from the AC adaptor switch circuit 180 from the
AC adaptor side (including power consumption of the power
supply control circuit of the present embodiment and a power
source for a timer of the EC 130).

[1-4. Specific Example of Circuits]

Next, one specific example of a circuit of each circuit that
performs the above-described processing will be shown. FI1G.
8 is an explanatory diagram showing one specific example of
a circuit of the pulse generation circuits 172a and 1725 that
generate the signal “VDC_DETECT_PULSE” from the sig-
nal “VDC_DETECT#” and a signal “BATT_
DETECT_PULSE#” from the signal “BATT_PRS#”. The
circuit shown in FIG. 8 is one example of a circuit that
generates and outputs the pulse that is in the HIGH state for a
certain time period as a result of detecting the signal
“VDC_DETECT#” or the signal “BATT_DETECT_
PULSE#”.

By mounting the pulse generation circuits 172a and 1725
using the circuit as shown in FIG. 8, for example, it is possible
to generate the pulse that is in the HIGH state for a certain
time period after the AC adaptor or the battery 160 is attached
to the information processing apparatus 100. As a matter of
course, the circuit shown in FIG. 8 is one example when
mounting the pulse generation circuits 172a and 1725, and it
is needless to say that the pulse generation circuits 172a and
1725 are not limited to the circuit structure shown in FIG. 8.

FIG. 9 is an explanatory diagram showing one specific
example of a circuit of the delay circuit 171a. With a circuit
structure shown in FIG. 9, the delay circuit 171a can change
the delay time based on a state of the signal “SUS_ON_EC”.
As a matter of course, it is needless to say that a specific
circuit structure of the delay circuit 1714 is not limited to the
one shown in FIG. 9, and it is sufficient that the delay time be
variable based on an application of the signal “SUS_O-
N_EC”.

FIG. 10 is an explanatory diagram showing one specific
example of a circuit for controlling an output of VDC_DE-
TECT# inside the AC adaptor switch circuit 180. By struc-
turing the AC adaptor switch circuit 180 as shown in FIG. 10,
it is possible to stop the AC adaptor switch circuit 180 from
being turned on even when the signal “VDC_DETECT#”
becomes HIGH, as long as the signal “AC_OFF#” does not
become HIGH.

As described above, when the AC adaptor is inserted into
the information processing apparatus 100 in a case in which
the information processing apparatus 100 is in the stand-by
state, it is possible to reduce the power consumption by turn-
ing on the ALW power only for a certain time period to
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operate the EC 130 and then by causing the EC 130 to stop
operating through turning off the ALW power and the AC
adaptor switch circuit 180.

[1-5. Execution of Timer Resume Function]

A function is sometimes integrated into the information
processing apparatus 100 that performs a predetermined pro-
cess at a time specified in advance. For example, there is a
case in which a tuner that receives television broadcasting is
built into the information processing apparatus 100 and pro-
cessing to record a television broadcast of a specified channel
atareserved time is performed. In addition, there is also acase
in which a function of recharging a battery at certain intervals
(a maintenance charge function) is performed to maintain a
capacity of the battery that discharges by itself. In such cases,
by using a built-in timer in the EC 130 (or a timer that can be
controlled from the EC 130) instead of using a built-in timer
of the chipset 120, it is possible to perform the above-de-
scribed functions while suppressing the power consumption
of the information processing apparatus 100.

FIG. 11 is an explanatory diagram showing another struc-
tural example of the information processing apparatus 100
according to the embodiment of the present invention. With
reference to FIG. 11, another structural example of the infor-
mation processing apparatus 100 according to the embodi-
ment of the present invention will be described below.

Compared with the information processing apparatus 100
shown in FIG. 1, the information processing apparatus 100
shown in FIG. 11 is different with respect to points in which
the CPU 110 includes a BIOS 112 and a recording processing
portion 114, the chipset 120 includes a RTC (Real Time
Clock) 122, and the EC 130 includes firmware 132. Further, a
program recording portion 210 that operates based on control
from the chipset 120 and an alarm timer 220 that is controlled
from the EC 130 are added to the information processing
apparatus 100 shown in FIG. 1.

The program recording portion 210 is structured with the
tuner that receives the television broadcasting and an HDD
etc. that stores the received television broadcast. The program
recording portion 210 has a function of recording a broadcast
of'achannel for a time period specified by the user and storing
it onto the HDD.

The alarm timer 220 is a timer having a structure such that
it can be operated by control of the EC 130, and the alarm
timer 220 outputs to the DC/DC converter 174 a signal that
causes the ALW power to be turned on at a time specified in
advance.

With reference to FIG. 11, another structural example of
the information processing apparatus 100 according to the
embodiment of the present invention has been described
above. Next, an operational example of the information pro-
cessing apparatus 100 having such a structure will be
described.

FIG. 12 is a flow diagram showing an operational example
of the information processing apparatus 100 shown in FIG.
11. The flow diagram shown in FIG. 12 shows an operational
example in which a recording reservation of a program is
performed by the user. With reference to FIG. 12, the opera-
tional example of the information processing apparatus 100
shown in FIG. 11 will be described below.

First, when the recording reservation is performed by the
user, the recording processing portion 114 performs an alarm
setting of a reserved recording with respect to the RTC 122
(step S101).

When the recording processing portion 114 performs the
alarm setting to the RTC 122, the BIOS 122 acquires a time
set on the RTC 112 (a RTC alarm time) (step S102).
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The BIOS 112 that acquires the RTC alarm time set on the
RTC 112 notifies the RTC alarm time to the firmware 132 of
the EC 130 (step S103).

Although the firmware 132 that acquires the RTC alarm
time sets the RTC alarm time on the alarm timer 220, if a time
to perform a maintenance charge for the battery 160 comes
earlier, the firmware 132 sets that time on the alarm timer 220
(step S104).

In this way, by notifying a recording start time and a main-
tenance charge performance time from the EC 130 to the
alarm timer 220, even when the EC 130 is not receiving the
supply of the ALW power and is in a non-operating state, the
alarm timer 220 can output a signal for starting the supply of
the ALW power when a specified time comes.

FIG. 13 is a flow diagram showing the operational example
of the information processing apparatus 100 shown in FIG.
11. The flow diagram shown in FIG. 12 shows the operational
example in which the time specified to the alarm timer 220 by
the EC 130 arrives in a state in which the ALW power is not
supplied to the EC 130, the AC adaptor is inserted into the
information processing apparatus 100 and the state of the
information processing apparatus 100 is the S5 state (or the
S4 state). With reference to FIG. 13, the operational example
of'the information processing apparatus 100 shown in FIG. 11
will be described below.

When the time specified to the alarm timer 220 by the EC
130 arrives in a state in which the ALW power is not supplied
to the EC 130, the AC adaptor is inserted into the information
processing apparatus 100 and the state of the information
processing apparatus 100 is the S5 state (or the S4 state), the
alarm timer 220 issues an alarm to inform what the time has
done (step S111). Note that when the reserved recording is
performed in the information processing apparatus 100, it is
preferable for the alarm timer 220 to issue the alarm slightly
earlier than the recording start time in order to start the record-
ing exactly from the specified recording start time.

When the alarm is issued from the alarm timer 220, sche-
matically, the DC/DC converter 174 shown in FIG. 11 is
turned on and then the ALW power is turned on (step S112).

The EC 130 that is started up by receiving the supply of the
ALW power outputs a signal to turn on the chipset power
source (step S113). The chipset 120 that receives the supply
of'the power after the chipset power source is turned on starts
processing of recording a program reserved for recording or
starts maintenance charge processing. When the recording
processing is started, an internal state of the information
processing apparatus 100 changes from the S5 state (or the S4
state). Note that the signal from the EC 130 to turn on the
chipset power source need not necessarily be output from the
EC 130, if the processing that is performed at the specified
time is the maintenance charge processing of the battery 160.

In this way, by having the structure in which the alarm
timer 220 outputs the signal to turn on the ALW power when
the time specified by the EC 130 arrives and the ALW power
is supplied from the DC/DC converter 174 to the EC 130, it is
possible to automatically turn on the ALW power at the speci-
fied time and to start up the EC 130 even in a state in which the
AC adaptor is inserted into the information processing appa-
ratus 100 and the ALW power is turned off.

Here, it is possible to suppress the power consumption in
the stand-by state by using the alarm timer 220, which con-
sumes less power than the chipset 120, instead of the RTC of
the chipset 120.

Note that although the present embodiment has a structure
in which the alarm timer 220 is used that is separate from the
EC 130 and is controllable from the EC 130, the present
invention is not limited to such an example. For example, a



US 9,261,937 B2

15

structure may be adopted in which the alarm timer 220 is built
into the EC 130 and the alarm timer 220 can be operated even
in a case in which the ALW power is turned off and the EC 130
is not started up.

<2. Conclusion>

As described above, according to the embodiment of the
present invention, when the AC adaptor is inserted in a case in
which the information processing apparatus 100 is in the
stand-by state, the information processing apparatus 100 out-
puts to the DC/DC converter 174 and the AC adaptor switch
circuit the pulse that is in the HIGH state for a certain time
period after the timing of the insertion. The DC/DC converter
174 that receives the input of the pulse turns on the ALW
power and outputs the power to the EC 130, and when the EC
130 determines that there is no need to keep the ALW power
turned on, it turns off the ALW power and at the same time
turns off the AC adaptor switch circuit.

By controlling on and off of the ALW power and the AC
adaptor switch circuit in this way, it is possible to suppress the
power consumption even when the AC adaptor is inserted in
a case in which the information processing apparatus 100 is in
the stand-by state.

In addition, according to the embodiment of the present
invention, after the ALW power is turned on and the EC 130
is started up, control is performed for shortening the delay
time of the delay circuits that take in the start-up factors of the
EC 130. By shortening the delay time of the delay circuits in
this way, it is possible to avoid false recognition in which the
repeated depression of a power button by the user is mistaken
for the continuous depression of the power button.

In addition, with the information processing apparatus 100
according to the embodiment of the present invention, in a
case in which predetermined processing is performed at a
specified time, the timer, which is controllable from the EC
130 that consumes less power than the chipset 120, is used to
turn on the ALW power. In this way, the information process-
ing apparatus 100 according to the embodiment of the present
invention can perform the predetermined processing at the
specified time in a state in which the ALW is turned off and the
EC 130 is not started up.

The preferred embodiments of the present invention have
been described above with reference to the accompanying
drawings, whilst the present invention is not limited to the
above examples, of course. A person skilled in the art may
find various alternations and modifications within the scope
of'the appended claims, and it should be understood that they
will naturally come under the technical scope of the present
invention.

The present invention can be applied to an information
processing apparatus and a power supply control circuit, and,
particularly in a case in which power is supplied externally by
an AC adaptor etc., it can be applied to an information pro-
cessing apparatus and a power supply control circuit that
reduce power consumption when they are in a stand-by state.

REFERENCE SIGNS LIST

100 Information processing apparatus
110 CPU

112 BIOS

114 Recording processing portion
120 Chipset

122 RTC

130 EC

132 Firmware

140 Switch

150 Various devices
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160 Battery
171a, 1715, 171¢ Delay circuit
172a, 1725 Pulse generation circuit
173, 175 OR circuit
174 DC/DC converter
180 AC adaptor switch circuit
210 Program recording portion
220 Alarm timer

The invention claimed is:

1. An information processing apparatus comprising:

a power supply control portion that performs a control of a
power supply;

a detection signal emitting portion that outputs a detection
signal for a certain time period in accordance with a
detection of a connection of an external power source;
and

a power supply portion that supplies power to the power
supply control portion based on the detection signal
outputted by the detection signal emitting portion and
also stops the power supply to the power supply control
portion after a certain time period elapses from the con-
nection.

2. The information processing apparatus according to

claim 1,

wherein, in a case in which the power supply control por-
tion receives the supply of power from the power supply
portion based on the output of the detection signal, the
power supply control portion determines whether it is
necessary to recharge a battery and transmits a signal
that instructs the power supply portion to stop the power
supply if there is no need for the recharge.

3. The information processing apparatus according to
claim 1, wherein, in a case in which the power supply to the
power supply control portion is stopped after the certain time
period elapses from the connection, the power supply portion
stops the power supply to the power supply control portion
after a predetermined delay time elapses from changing other
control signals.

4. The information processing apparatus according to
claim 1, wherein the connection of the external power source
is an insertion of an AC adaptor.

5. The information processing apparatus according to
claim 4, wherein, in a case in which the power supply control
portion receives the supply of power from the power supply
portion based on the detection signal output by the detection
signal emitting portion, the power supply control portion
transmits a signal that cuts oft the power supply from the AC
adaptor.

6. The information processing apparatus according to
claim 1, wherein the connection of the external power source
is a connection of a battery.

7. The information processing apparatus according to
claim 1, wherein the detection signal emitting portion outputs
the detection signal, when the connection of the external
power source is detected during an operation stand-by state in
which power consumption is suppressed and an operation is
on stand-by, only for a certain time period in accordance with
the detection.

8. The information processing apparatus according to
claim 1, wherein the power supply portion stops the power
supply to the power supply control portion after a certain time
period elapses from the connection during an operation stand-
by state.

9. A power supply control circuit, comprising:

a power supply portion that supplies power based on a

detection signal that is outputted for a certain time
period in accordance with detection of a connection of
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an external power source, and also, if continuous driving
is not necessary during an operation stand-by state, the
supply of power is stopped after a certain time period
elapses from the connection.

10. An information processing apparatus comprising:

a power supply control circuit configured to perform a
control of a power supply;

a detection signal emitting circuit configured to output a
detection signal for a certain time period in accordance
with a detection of a connection of an external power
source; and

a power supply circuit configured to supply power to the
power supply control circuit based on the detection sig-
nal outputted by the detection signal emitting circuit and
also stop the power supply to the power supply control
circuit after a certain time period elapses from the con-
nection.

11. The information processing apparatus according to
claim 10, wherein, in a case in which the power supply control
circuit receives the supply of power from the power supply
circuit based on the output of the detection signal, the power
supply control circuit determines whether it is necessary to
recharge a battery and transmits a signal that instructs the
power supply circuit to stop the power supply if there is no
need for the recharge.

12. The information processing apparatus according to
claim 10, wherein, in a case in which the power supply to the
power supply control circuit is stopped after the certain time
period elapses from the connection, the power supply circuit
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stops the power supply to the power supply control circuit
after a predetermined delay time elapses from changing other
control signals.

13. The information processing apparatus according to
claim 10, wherein the connection of the external power source
is an insertion of an AC adaptor.

14. The information processing apparatus according to
claim 13, wherein, in a case in which the power supply control
circuit receives the supply of power from the power supply
circuit based on the detection signal output by the detection
signal emitting circuit, the power supply control circuit trans-
mits a signal that cuts off the power supply from the AC
adaptor.

15. The information processing apparatus according to
claim 10, wherein the connection of the external power source
is a connection of a battery.

16. The information processing apparatus according to
claim 10, wherein the detection signal emitting circuit outputs
the detection signal, when the connection of the external
power source is detected during an operation stand-by state in
which power consumption is suppressed and an operation is
on stand-by, only for a certain time period in accordance with
the detection.

17. The information processing apparatus according to
claim 10, wherein the power supply circuit stops the power
supply to the power supply control circuit after a certain time
period elapses from the connection during an operation stand-
by state.



